U.S. Environmental Protection Agency

Science Advisory Board

Advisory Council on Clean Air Compliance Analysis,
Health Effects Subcommittee (HES)

Public Meeting

Marriott DC at Metro Center, 775 12th Street NW, Washington, DC, 20005

August 27-29, 2003
Agenda

Purpose: The purpose of the public meeting is to advise the Agency on its plan to
develop a health effects assessment for the third in a series of statutorily mandated
comprehensive analyses of the total costs and benefits of programs implemented pursuant
to the Clean Air Act.
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this Agenda); Introduction of Members

Brief Introduction to Analytical Plan,
Status and Schedule for Study,
Introduction to Project Team
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Analytical Plan to the Health Analyses in
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Chair after the HES Public Teleconference
on August 8. 2003 (Attachment B to this
Agenda)

Break
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Concentration-Response function for
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Extrapolation to Other Age Groups:

Exposure Assessment (Use of Grids)

Focus on Infant Effects

Treatment of Asthma
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Charge Question 12 with Focus on Ozone

Charge Question 13: Baseline Data
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Dr. Morton Lippmann
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Morton Lippmann
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Morton Lippmann, Dr.
Nino Kunzli,
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Morton Lippmann ,Dr.
Rebecca Parkin
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4:45-5:05

5:05-5:25

5:24-5:45

5:45

Charge Question 33: Results aggregation
regarding health effects

Charge Question 34: Stratospheric Ozone
Analysis

Summary of Action Items; Preparation for
Next Day

Adjourn

Lead Discussants: Dr.
Michael Kleinman, Dr. Bart
Ostro

Lead Discussants: Dr.

Morton Lippmann, Dr.
Rebecca Parkin

Dr. Bart Ostro
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11:35-11:55

11:55-12:30

Opening of Meeting/Administrative
Business

Ethics Discussion

Agenda Review

Agency Presentation on Issues #6 and 7
Identified by the Chair (Attachment B)

Charge Question 29: Expert Elicitation to
Develop Probability-Based PM2.5
Concentration-Response Function for
Premature Mortality

Charge Question 30: Uncertainty and
Ozone Mortality

Break

Charge Question 11 with Focus on Effects
of SO2, NO2, CO

Charge Question 12 with Focus on
Morbidity Effects--Particulate Matter

Charge Question 12 (a,b) and Charge
Question 14: Alternative Methods for
Estimating Particulate Matter-related
Premature Mortality

Dr. Angela Nugent

Ms.Peggy Love, Ethics
Attorney, Office of General
Counsel, EPA

Dr. Bart Ostro
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Dr. Bryan Hubbell, US EPA
Office of Air and Radiation

Lead Discussants: Mr.
Fintan Hurley, Dr. Dale
Hattis, Dr. John Evans,

Lead Discussants: Dr.
Patrick Kinney, Dr. Morton
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Lead Discussants: Mr.
Fintan Hurley, Dr. Michael
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1:45-2:30

2:30-3:15

3:15-3:30

3:30-4:45

4:45-5:30

5:30-5:45
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Lunch

Charge Question 15: Alternative Analysis
for PM Control

Charge Question 16: Latency and
Cessation Lag: Time Delays in Benefits

Break
Charge Question 17: Questions related to

presentation of alternative estimate of
benefits as well as the base estimate

Charge Questions 35 and 36: Air Toxics

Summary of Action Items/Preparation for
Next Day

Adjourn

Lead Discussants:

(15a) Ms. Lauraine
Chestnut

(15b) Mr. Fintan Hurley
(by teleconference), Dr.
John Evans, Dr. Nino
Kunzli

(15¢) Ms. Lauraine
Chestnut

Lead Discussants: Dr. Nino
Kunzli; Dr. Morton
Lippmann, Mr. Fintan
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(17b,c) Ms. Lauraine
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Opening of Meeting/Administrative
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Agenda Review

Discussion of Major Themes Across all
Health Assessment Topics

Time for Drafting Report
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Discussion of Report Issues

Summary of Action Items/Preparation for
September Council Meeting

Adjourn
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Dr. Bart Ostro

All Subcommittee Members

All Subcommittee Members
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Attachment A
Charge Questions for the Health Effects Subcommttee
Excerpted fromthe List of 37 Charge Questions (Revised as
of July 3, 2003) Provided to the Advisory Council on C ean
Air Conpliance Anal ysis

Chapter 6: Human Health Effects Estimation

11. Does the Council support the plans described in chapter
6 for estimting, evaluating, and reporting changes in
heal th effect outcones between scenarios? If there are
particul ar el enents of these plans which the Counci
does not support, are there alternative data or methods
t he Council recomends?

12. EPA seeks advice fromthe Council regarding the
technical and scientific nmerits of incorporating
several new or revised endpoint treatnments in the
current analysis. These health effect endpoints

i ncl ude:

a. Premature nortality fromparticulate natter in
adults 30 and over, PM (Krewski et al., 2000);

b. A PMpremature nortality supplemental cal cul ation

for adults 30 and over using the Pope 2002 ACS
foll owup study with regional controls;

C. Hospital adm ssions for all cardiovascul ar causes
in adults 20-64, PM (Mol gavkar et al., 2000);

d. ER visits for asthma in children 0-18, PM (Norris
et al., 1999);

e. Non-fatal heart attacks, adults over 30, PM
(Peters et al., 2001);

f. School | oss days, Ozone (Glliland et al., 2001;
Chen et al., 2000);

g. Hospital adm ssions for all respiratory causes in
children under 2, Ozone (Burnett et al., 2001);
and,

h. Revi sed sources for concentrati on-response
functions for hospital adm ssion for pneunonia,
COPD, and total cardiovascular: Sanmet et al., 2000

(a PMLO study), to Lippmann et al., 2000 and

Mool gavkar, 2000 (PM2.5 studies).
13. EPA seeks advice fromthe Council regarding the nerits
of applying updated data for baseline health effect
i nci dences, preval ence rates, and ot her popul ation
characteristics as described in chapter 6. These updated
i nci dence/ preval ence data i ncl ude:

a. Updat ed county-level nortality rates (all-cause,
non- acci dental, cardi opul nonary, |ung cancer,
COPD) from 1994-1996 to 1996-1998 using the CDC
Wonder Dat abase;

b. Updat ed hospitalization rates from 1994 to 1999
and switched fromnational rates to regional rates
usi ng 1999 National Hospital D scharge Survey
results;
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14.

C. Devel oped regi onal energency roomvisit rates
using results of the 2000 Nati onal Hospital
Anmbul at ory Medi cal Care Survey;

d. Updat ed preval ence of asthma and chronic
bronchitis to 1999 using results of the National
Health Interview Survey (H'S), as reported by the
American Lung Associ ation (ALA), 2002;

e. Devel oped non-fatal heart attack incidence rates
based on National Hospital Discharge Survey
results;

f. Updat ed the national acute bronchitis incidence
rate using H S data as reported in ALA, 2002,
Tabl e 11;

g. Updated the work | oss days rate using the 1996 H' S
data, as reported in Adans, et al. 1999, Table 41;

h. Devel oped school absence rates using data fromthe
National Center for Education Statistics and the
1996 HI'S, as reported in Adanms, et al., 1999,
Tabl e 46.

1. Devel oped baseline incidence rates for respiratory
synptons in asthmatics, based on epi dem ol ogi cal
studies (Ostro et al. 2001; Vedal et al. 1998; Yu
et al; 2000; McConnell et al., 1999; Pope et al.
1991) .

EPA plans to initiate an expert elicitation process to
devel op a probability-based nmethod for estimting
changes in incidence of PMrelated premature nortality.
Plans for this expert elicitation are described in
chapter 9 of this blueprint, and a separate charge
guestion bel ow requests advice fromthe Counci
pertaining to the nerits of the design of this expert
elicitation. EPA recogni zes, however, the possibility
that this expert elicitation process may not be fully
successful and/or may not be conpleted in tinme to
support the current 812 analysis. Therefore, in order
to facilitate effective planning and execution of the
early anal ytical steps which provide inputs to the
concentration-response cal cul ati ons, EPA seeks advice
fromthe Council regarding the scientific nmerits of
alternative nethods for estimting the incidences of
PMrelated premature nortality, including advice
pertaining to the nost scientifically defensible
choices for the follow ng specific factors:

a. Use of cohort nortality studies, daily nortality
studi es, or sone conbination of the two types of
st udi es

b. Sel ection of specific studies for estimating |ong-
termand/or short-termnortality effects

C. Met hods for addressing —either quantitatively or

qualitatively— uncertain factors associated with
the rel evant concentration-response function(s),
i ncl udi ng

i Shape of the PMnortality CGR function (e.qg.,
exi stence of a threshold),
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15.

16.

iit. PMcausality,

. PM conponent relative toxicity, and

iv. PMnortality effect cessation lag structure

V. Cause of death and underlying health conditions
for individuals dying prematurely due to chronic
and/or short term exposures to particulate matter

vi. The use of anbient neasures of exposure for
estimating chronic health effects, given recent
research reviewed in the NAS (2002) report that
guestions the inplications of using anbient
nmeasures in cohort studies

EPA estimates of benefit fromparticulate control nay
underestimate the inpact of nonfatal cardi opul nonary
events on premature nortality and |life expectancy. For
t he base anal yses, which rely on cohort evidence, the
l[imted foll owup periods for the cohorts may not fully
capture the inpacts of nonfatal cardiovascul ar events
on premature nortality later in life. For the
alternative anal yses —including cost-effectiveness

anal yses— which rely nore on acute studies and |ife-

expectancy |loss, the years of life are estimated only

for fatal events. Yet nonfatal events such as
nmyocardi al infarction reduce a person's |ife expectancy
by a substantial percentage.

a. Do you agree that EPA, in the 812 anal yses, should
adj ust benefit estimtes to account for the
nortality effects of non-fatal cardiovascul ar and
respiratory events?

b. What nedical studies and mat hemati cal nodel s of
di sease m ght be useful to review or use if EPA
nmoves in this direction?

C. When the nonfatal events are valued in economc
terms, should EPA assune that the published unit
val ues for norbidity already account for the life-
expectancy | oss or should an explicit effort be
made to nonetize the resulting | ongevity | osses?

In recent EPA rul emaki ngs, EPA' s "base estinmate" of
benefit from PM control has been based on cohort
epi dem ol ogi cal studies that characterize the chronic
effects of pollution exposure on premature death as
wel | as capturing a fraction of acute premature
nortality effects. If these chronic effects occur only
after repeated, |ong-term exposures, there could be a
substantial |atency period and associ ated cessation
| ag. As such, a proper benefits analysis nust consider
any tinme delay between reductions in exposure and
reductions in nortality rates. For the acute effects,
such as those considered in EPA's alternative benefit
anal yses, the del ays between el evated exposure and
death are short (less than two nonths), and thus tine-
preference adjustnents are not necessary.
a. In the previous 812 analysis and in recent

rul emaki ngs, EPA assunmed a wei ghted 5-year tine
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17.

course of benefits in which 25% of the PMrel at ed
nortality benefits were assunmed to occur in the
first and second year, and 16. 7% were assuned to
occur in each of the remaining 3 years. Although
this procedure was endorsed by SAB, the recent NAS
report (2002) found "little justification" for a
5-year tinme course and reconmended that a range of
assunptions be made with associ ated probabilities
for their plausibility. Do you agree with the NAS
report that EPA should no | onger use the

determ nistic, 5-year tinme course?

b. One alternative EPA is considering is to use a
range of lag structures fromO to 20-30 years,
with the latter nmentioned by NAS in reference to
the Nyberg et al PMIlung cancer study, with 10 or
15 years selected as the m d-point value until
nore definitive informati on becones available. If
this sinple approach is used, should it be applied
to the entire nortality association characterized
in the cohort studies, or only to the difference
between the larger nortality effect characterized
in the cohort studies and the sonmewhat small er
effect found in the tinme series studies of acute
exposure? Shoul d judgnental probabilities be
applied to different |ags, as suggested by NAS?

C. Anot her option under consideration is to construct
a 3-paraneter Weibull probability distribution for
t he popul ati on nean duration of the PMnortality
cessation lag. The Weibull distribution is
commonly used to represent probabilities based on
expert judgnment, with the 3-paraneter version
allowi ng the shaping of the probability density
function to match expected I ow, nost |ikely, and
expected high values. EPA is still considering
appropriate values for the Iow, nost likely, and
expected high values —and therefore for the
Wei bul | shape and | ocation paraneters— and EPA is
interested in any advice the Council w shes to
provide pertaining to the nerits of this approach
and/ or reasonable values for the probability
di stribution.

I n support of C ear Skies and several recent rule

maki ngs the Agency has presented an Alternative
Estimate of benefits as well as the Base Estimate. EPA
devel oped the Alternative Estimate as an interim
approach until the Agency conpletes a forma
probabilistic analysis of benefits. NAS (2002)
reinforced the need for a probabilistic analysis. The
Al ternative Estimate is not intended as a substitute
nmet hod and needs to be considered in conjunction with
the Base Estimate. Presentation of Base and Alternative
estimates in the 812 Report may not be necessary if the
probability anal ysis planned for the 812 Report is
successful. Wile the Base Estimate assunes that acute
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and chronic nortality effects are causally related to
pol I uti on exposure, the Alternative EsStinmate assunes
only acute effects occur or that any chronic effects
are smaller in size than assuned in the Base Estimate.
The Council’s advice is sought on the follow ng
matters:

a.

It has been noted by sonme particle scientists that
the size of estimates based on tinme series studies
that incorporate a distributed |ag nodel,
accounting for effects of 30 to 60 days after

el evated exposure, may be simlar in size to sone

interpretations of the results fromthe cohort

studi es. Does the Council agree that it is a

reasonabl e alternative to use an estimate of the

concentration-response function consistent with
this view? If the Council agrees with the

assunption, can it suggest an inproved approach
for use in an Alternative Estimte? The agency

al so seeks advice on appropriate bounds for a

sensitivity analysis of the nortality estimate to

be used in support of the Alternative Estinmate.

An assunption that a specific proportion of the

PMrel ated premature nortality incidences are

incurred by people with pre-existing Chronic

Qostructive Pul nonary Di sease (COPD) and that

t hese incidences are associated with a | oss of six

nonths of life, regardless of age at death. If

t hese val ues are not valid, what val ues woul d be

nore appropriate? Do you recommend a sensitivity

analysis of 1 to 14 years (with the |latter based
on standard |life tables), as included in the draft
regul atory inpact analysis of the proposed Nonroad

di esel rule?

An assunption that the non-COPD inci dences of PM

rel ated premature nortality are associated wth a

| oss of five years of life, regardl ess of age at

death. If these values are not valid, what val ues

woul d be nore appropriate? Do you recomend a

sensitivity analysis of 1 to 14 years (with the

| atter based on standard life tables), as

included in the draft regulatory inpact analysis

of the proposed Nonroad di esel rule?

Addi tional quantified and/or nonetized effects are

those presented as sensitivity analyses to the

primary estimates or in addition to the primary
estimates, but not included in the primry
estimate of total nonetized benefits. Wile no
causal mechani sm has been identified for chronic
ast hma and ozone exposure, there is suggestive

epi dem ol ogi cal evidence.

i Two studi es suggest a statistical association
bet ween ozone and new onset asthma for two
speci fic groups: children who spend a | ot of
ti me exercising outdoors and non-snoki ng nen.
We seek SAB comment on our approach to
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guantifying new onset asthma in the
sensitivity anal yses.

ii. Premature nortality associated with ozone is
not currently separately included in the
primary anal ysis because the epi dem ol ogi cal
evi dence is not consistent. W seek SAB
comment on our approach to quantifying ozone
nortality in the sensitivity anal yses.

. Does the Council agree that there is
enough data to support a separate set of
heal th i npacts assessnment for asthmatics? If
so, does the approach proposed by the Agency
address the uncertainty in the literature?

Chapter 9: Uncertainty Analysis

29. Does the Council support the plans described in chapter
9 for the expert elicitation pilot project to develop a
probability-based PM.5 C-R function for premature
nortality, including in particular the elicitation
process design? If the Council does not support the
expert elicitation pilot project, or any particul ar
aspect of its design, are there alternative approaches
t he Council recommends for estimating PMrel ated
nortality benefits for this analysis, including in
particular a probabilistic distribution for the CGR
function to reflect uncertainty in the overall CR
function and/or its conponents?

30. EPA plans to devel op estimates of an i ndependent
nortality effect associated with ozone, as described in
chapter 9. Does the Council support the use of the nost
recent literature on the rel ationship between short-
term ozone exposure and daily death rates, specifically
that portion of the literature describing nodels which
control for potential confounding by PM2.5? Does the
Council agree with the use of that literature as the
basis for deriving quantified estimtes of an
i ndependent nortality inpact associated with ozone,
especially in scenarios where short-term PM2.5
nortality estimates are used as the basis for
gquantifying PMnortality related benefits? Does the
Counci | support the plans described in chapter 9 for
the pilot project to use this literature to devel op
estimates of the ozone related premature nortality GR
function using the three alternative neta-analytic
approaches? If the Council does not support this pilot
project, or any particular aspect of its design, are
there alternative approaches to quantifying ozone-
related premature nortality which the Counci
recomends?

Chapter 10: Data Quality and Internedi ate Data Products
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32.

Does the Council support the plans described in chapter
10 for evaluating the quality of data inputs and

anal ytical outputs associated with this study,

i ncluding the planned publication of internediate data
products and conparison of internmediate and final
results with other data or estimates? If the Counci
does not support these plans, are there alternative
approaches, internedi ate data products, data or nodel
conparisons, or other data quality criteria the Counci
reommends? Pl ease consider EPA's Information Quality
GQuidelines in this regard.

Chapter 11: Results Aggregation and Reporting

33.

Does the Council support the plans described in Chapter
11 for the aggregation and presentation of anal ytical
results fromthis study? If the Council does not
support these plans, are there alternative approaches,
aggregation nethods, results presentation techniques,
or other tools the Council reconmmends?

Appendi x D: Stratospheric Ozone Anal ysis

34.

Does the Council support the plans describe in Appendi x
D for updating the estimated costs and benefits of
Title VI prograns? If the Council does not support
these plans, are there alternative data, nodels, or

nmet hods the Council reconmends?

Appendi x E: Air Toxics Case Study

35.

36.

Does the Council support the plans described in
Appendi x E for the benzene case study, including the
pl anned specific data, nodels, and nethods, and the
ways in which these el enments have been integrated? If
the Council| does not support these plans, are there
alternative data, nodels, or nethods the Counci
recomends?

A cessation |lag for benzene-induced |l eukema is
difficult to estimte and nodel precisely due to data
[imtations, and EPA plans to incorporate a five-year
cessation | ag as an approxi mati on based on avail abl e
data on the | atency period of |eukem a and on the
exposure lags used in risk nodels for the Pliofilm
cohort (Crunp, 1994 and Silver et al., 2002). Does the
SAB support adoption of this assunmed cessation |ag? If
the Council does not support the assuned five-year
cessation lag, are there alternative lag structures or
approaches the Council reconmends?

Appendi x H: Meta-anal ysis of VSL

37.

Does the Council support including the Kochi et al.
(2002) neta-analysis as part of a the |arger data base
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of studies to derive an estimate for the val ue of

avoi ded remature nortality attributable to air

pol lution? Are there additional data, nodels, or
studi es the Council recomends? Does the SAB think that
EPA shoul d include Kochi et al. 2003 if not accepted
for publication in a peer reviewed journal by the tine
the final 812 report is conpleted?
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Attachment B

Issues identified by the Chair after the HES Public Teleconference on August 8, 2003:

1. EPA should provide a brief review of their approach to uncertainty. Many of the
aspects of the alternative analyses could be subsumed within a probabilistic framework
and combined with the base analysis. Will the Agency be using this approach prior to the
completion of the pilot subjective probability studies described in the Uncertainty
section? For example, ozone-related mortality could be part of the base analysis using a
probabilistic weight.

2. Is the Agency convinced that estimated effects (both “old” and new endpoints) of
ozone, NO2, SO2 are independent of PM effects?

3. The focus seems to be on PM2.5 rather than PM10 in several of the endpoints. Are all
PM10 benefits included within PM2.5?

4. What is the Agency's proposed approach for assessing of ozone-related mortality?

5. Are there mathematical models of disease that EPA is considering to address the issue
the issue of mortality effects of non-fatal CV events? Will EPA adjust benefit analysis to
account for these effects?

6. How is the Agency planning to use and combine the cohort and time-series studies to
estimate mortality effects? Which studies will be used and what range of effect
estimates?

7. What is the Agency's proposed approach for latency and lag estimates in relating

reductions in long-term exposure to mortality rates and for life years lost from COPD and
non-COPD related deaths? What information is being used to develop these estimates?
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